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The Atlantic thermohaline circulation, which shows a large-scale North Atlantic meridional overturning circulation (NAMOC) and represents a part of the global 3D oceanic current (conveyor belt) [2, 3] , plays an important role in heat transfer to high latitudes of the Northern Hemisphere. The intensity of the ATHC shows strong long-period fluctuations accompanied by anomalies in the ocean surface temperature (OST) in the North Atlantic [4] and variations in the area of the Arctic ice cover [5] . This fact evidences the existence of a potential correlation between the long-period ATHC variability and climatic regimes in Eurasia and the Arctic region [6] [7] [8] .
According to the model estimates, the global warming caused by anthropogenic influence [9] can lead to significant variations in the intensity of the ATHC. Possible variations in the oceanic thermohaline circulation and their regional consequences are pressing issues of climatic research. An increase in the surface temperature and precipitation in the Arctic region should decrease salinity and density in the surface layer of the Arctic Ocean and Arctic seas. This phenomenon is intensified by melting of sea ice and an increase in the discharge of rivers into the Arctic basin [10, 11] . As a result, the stability of the upper oceanic layer should increase as the high-latitude convective processes and intensity of the NAMOC decrease (with a corresponding variation in the location and weakening of the Gulf Stream as one of the components of the ATHC). This can strongly influence regional peculiarities of the climate at high and mid-latitudes of the Northern Hemisphere and, in particular, of the European climate [9] .
In this work, we analyze the monthly mean data on surface temperature T , pressure at sea level P , and precipitation R obtained in the numerical GCM ECHAM5/MPI-OM experiment with a duration of 500 model years without account for external forcing on the climate (the concentration of greenhouse gases and aerosols in the atmosphere and the value of the solar constant were not changed and corresponded to the mean present-day regime). The intensity of the ATHC was characterized by the annual mean values of the NAMOC at 30 ° N.
The atmospheric model ECHAM5/MPI-OM has T42 spectral resolution ( ~2.8° of latitude/longitude) and 19 vertical levels (up to 10 mbar). The oceanic model has a variable spatial resolution from 10 km near Greenland to 300 km in the Pacific Ocean and 40 vertical layers. A detailed description of the model and test numerical experiment is presented in [5] . No correction of ocean-atmosphere heat and moisture fluxes was used in the ECHAM5/MPI-OM.
Correlations between variations in the annual mean values of I and the seasonal average fields of T, P, and R were analyzed on the basis of numerical calculations for a 500-yr period. Running average values with different intervals of averaging Δτ were used to analyze long-period variations. The greatest correlations were distinguished in the winter period. This is related to the most intense ocean surface-atmosphere and oceancontinent heat fluxes in the cold period of the year owing to the strongest zonal velocities in the troposphere of mid-latitudes and polar latitudes. Figure 1 presents spatial distributions of correlation coefficients r between comparatively long-period variations (with periods of a few decades) of annual mean values of I and seasonal values of T (Fig. 1a) , P (Fig. 1b) , and R (Fig. 1c) for winter (December-February) at Δτ = 20 yr. The minimal correlation coefficient r in Fig. 1 corresponding to 95% level of statistical significance is equal to 0.45.
The regions of positive correlation between surface temperature and annual mean intensity of the ATHC dominate in winter in the Northern Hemisphere. Figure 1a shows elongated regions with a high positive correlation between I and the winter surface temperature T over the North Atlantic from the tropical region to the arctic latitudes, over Europe (and south of Europe), and in mid-latitudes in Asia.
A negative correlation between the sea level pressure P and I dominates in the Northern Hemisphere, including middle-high latitudes over Northern Eurasia and high latitudes over the North Atlantic and Arctic Ocean (over the Norwegian and Barents seas) (Fig. 1b) . A sufficiently high correlation was found, in particular, in the zones of the influence of the Siberian anticyclonic and Iceland cyclonic ACs.
Positive correlation between precipitations in winter with I was found over Eurasia and North Atlantic at middle-high latitudes (Fig. 1c) . According to Fig. 1 , the region of significant correlation between the intensity of the ATHC and precipitation generally corresponds to the region of the highest correlation between the intensity of the ATHC and sea surface pressure with some relatively small-scale features (Fig. 1c) . It is worth noting that despite the close location to the OST anomalies in the North Atlantic, no significant correlation was found in West Europe for P and R . However, the regions of their high correlation spread as a quite wide band from the Norwegian and Barents seas to East Siberia.
According to Fig. 2 , a significant correlation (correlation coefficient is 0.7) is found between I and the intensity of the Iceland minimum, which is characterized by the P anomaly in the AC with respect to the periphery. An intensification of the Iceland cyclonic AC during intensification of the ATHC is related to the displacement of the trajectories of the North Atlantic cyclones and their intensification. This was found from the NCEP/NCAR reanalysis data in the last 40 yr of the 20th century [12] , which is the period of increasing OST in the North Atlantic (a similar tendency is also manifested in the data in [13] ).
It is worth noting that the correlation with the intensity of the ATHC in other climatic seasons (in particular, in summer) is lower than in winter. It is important that the strongest variations are prominent in winter in recent decades (based on observations). In winter, when the meridional differences between temperatures at low and high latitudes are greater and the tropospheric circulation is more intense (including those with strong zonal transport at mid-latitudes), larger scale variations in the climatic variables (including temperature anomalies) are better manifested.
When the ATHC intensifies, the temperature in the North Atlantic increases and anomalous heat spreads more effectively in winter to the regions of Europe and Asia due to the zonal transport at mid-latitudes. A pressure decrease in the regions of the Iceland and Siberian ACs facilitates the manifestation of such a tendency. This corresponds to intensification of the cyclonic AC at subpolar latitudes in the North Atlantic. An increase in the pressure gradient between lower and higher latitudes should lead to intensification of the geostrophic wind, i.e., intensification of the heat-and-moisture transport from the Atlantic to Europe with positive anomalies of temperature and precipitation. Of course, the spatial structure of the anomalies of the precipita-tion field is much more variable than that of the temperature field. This is reflected in specific features of its correlation with the variations in the ATHC (Fig. 1) . Weakening of the winter Siberian anticyclonic AC favors the deep penetration of this influence into the continent and even to the eastern coast of Asia. Winter cyclones, which transport heat and precipitation, penetrate more effectively into the Siberian maximum domain with extremely low temperatures at the surface.
Remote influence of the ATHC on the regions of East Siberia can also be related to the variations in the ice cover of the Arctic Ocean (in particular, the Barents Sea) caused by variations in the oceanic heat influx from the Atlantic [14, 15] . Variation in the ice cover area modulates intense fluxes of heat and moisture from the sea surface to the atmosphere. Then, the fluxes are transported in the southeastern direction, resulting in the formation of the anomalies of surface temperature and pressure, in particular, in the Siberian maximum zone.
